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f = 0.1 ; 0.15 ; 0.2  mm/rev  
ap = 0.15 ; 0.30 ; 0.50 mm 
Vc = 120 m/min 
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1 micro-
capillary 
Experimental procedure and parameters 
h = 0,01; 0,03; 0,05;  
      0,07; 0,10 mm 
b = 4 mm 
Vc = 120 m/min 
Fc, Ft, Kc Rt, Ra 
1M 
NaClO4 
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α = 5° 
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𝐶𝑜𝑟𝑟𝑒𝑙(𝑋, 𝑌) =
 𝑥 − 𝑥 (𝑦 − 𝑦 )
 (𝑥 − 𝑥 )2 (𝑦 − 𝑦 )2
 
Pearson’s correlation coefficient: 
Statistical Analysis basing on 
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cutting of 
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Air cooling 
      -5±1°C 
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Results and discussion: Cutting mechanics 
Local forces in face turning [f(hs max)] 
Applied to the entire uncut chip cross section  Applied to the studied section 
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Results and discussion: 
Ra in face turning [f(hs max , ap )] and in orthogonal cutting [f(h)] 
• hs max is correlated to Ra, Rt and Sa by > 97%.  
•The influence of h on the surface roughness is opposite to the orthogonal cutting.  
         Cutting instability for very low h/rβ ratios and very large b. 
•h > 0.05 mm : Ra tends to a steady state and depends only of the tool wear. 
Surface integrity 
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Results and discussion: 
• No significant influence of hs max 
or h on RS 
 
• Surface RS are tensile for face 
turning and orthogonal cutting. 
 
• Surface σrad in orthogonal 
cutting is higher than that in face 
turning (~ 0) 
 
• Local forces are inversely 
correlated with surface σcir [face 
turning : >99%], as well as with 
the surface σrad in orthogonal 
cutting ( >74% ).  
Surface integrity 
σrad at samples’ surfaces 
σcir at samples’ surfaces 
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Results and discussion: Surface integrity 
In depth RS profiles  
[face turning; hs max = 0.03 mm] 
In depth RS profiles  
[orthogonal cutting; h = 0.03 mm] 
• Below the surface, compressive stresses are generated by face turning, while orthogonal 
cutting generates tensile stresses for depth greater than 20 µm. 
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Results and discussion: Local electrochemical behavior 
Polarization curve 
composition Ecor and Epiq evolution [f(h or hs max)] 
Epiq 
Ecor 
face 
turning 
face 
turning 
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Results and discussion: Correlations between SI parameters and 
electrochemical reactivity parameters 
In face turning In orthogonal cutting 
•σrad, Ra_peak (face turning) and Ra (orthogonal cutting) are the parameters 
influencing significantly the local electrochemical reactivity. 
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Conclusion and Outlook 
•Concerning to the in-depth residual stress profiles, face turning generates 
a thicker layer having compressive residual stresses, while orthogonal 
cutting generates a thicker layer having tensile residual stresses.  
• Correlation analysis has proven that Ra_peak (face turning) and Ra 
(orthogonal cutting) are the most influencing parameters on the local 
electrochemical reactivity. 
• hs max (face turning) and h (orthogonal cutting) are strongly correlated 
to the local forces and surface roughness, but not to the surface 
residual stresses.  
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Conclusion and Outlook 
The present results are not enough to confirm the hypothesis that 
identical deformation process is applied to generate the machined 
surface in both superfinishing turning and orthogonal cutting.  
 
 
 
          
Further experiments are required with closer analysis to the 
thermal and mechanical phenomena developed at the tool 
flank contact.  
   Thanks for listening 
